Purpose -This study aims to empirically evaluate the impact of interorganizational groupings on corporate performance in project-based organizations. Design/methodology/approach -The study develops and tests a theoretical model whereby groupings include project team, community of practice (CoP), community of interest (CoI), and knowledge network (KN). Organizational performance is supported on financial, process, internal, and cultural aspects. Based on a questionnaire, data was obtained from a sample of 142 companies in North America. The measurement model was tested and confirmed by using structural equation modeling (SEM). Findings -The results confirm the positive effects of knowledge networks and communities of interest. However, the impact of project teams turned out to be negative, and communities of practice were not shown to affect corporate performance. Additionally, the results underscore the importance of organizational networks in creating conditions favorable to a firm's success. Practical implications -It was verified that knowledge networks and communities of interest affect the measures of organizational performance, including financial, process, internal, and cultural performance. This is useful for researchers and executives looking for appropriate outcomes through the implementation of knowledge management initiatives. Furthermore, this study provides a starting point for further research on the role of inter-and intraorganizational networks in project-based organizations. Originality/value -This study claims that a key to performance for project-based organizations is development and management of organizational networks in the form of knowledge networks and communities of interest.
Introduction
Nowadays, the most advanced high-tech and multinational corporations have been transforming their traditionally hierarchical organizations into flatter, faster, more flexible, and more horizontally integrated structures based on interorganizational groupings such as teams, communities, and networks (Child and Rodrigues, 2003; Palmer et al., 2007) . This emerging change in interorganizational grouping forms is more apparent in project-based organizations (PBO) because they are the optimal organizational structures to incorporate knowledge both within and outside the company and to generate innovative business models for new products and services
The current issue and full text archive of this journal is available at www.emeraldinsight.com/2050-3806.htm AJIM 66,2 156 2. Theoretical background 2.1 Project-based organizations (PBOs) Based on Turner and Müller (2003) , a project is a temporary organization to which resources are assigned to undertake a unique, novel, and transient endeavor that involves managing the inherent uncertainty and need for integration in order to deliver beneficial objectives of change. Sydow et al. (2004) stated that PBOs refer to a variety of Organizational groupings and performance organizational forms that involve the creation of temporary systems for the performance of project tasks. Thus, a project-based organization incorporates the meaning of an organizational structure specially formed for a temporary period to enable a PBO to execute a specific task (Powell, 1996) . PBOs have received increasing attention in recent years as an emerging organizational form to integrate diverse and specialized intellectual resources and expertise (Hobday, 2000; DeFillippi and Arthur, 1998) . Hobday (2000) argued that "firms in all types of industries are undertaking projects as a growing part of their operations" and are being called project-led organizations. Project-based enterprises are organizations that manage production functions within a temporary project organization setting such as cultural industries, professional services, filmmaking, software development, and engineering design (DeFillippi and Arthur, 1998; Ibert, 2004; Cacciatori, 2008) . Lindkvist (2004) referred to project-based firms as firms that conduct the majority of their activities in project mode and/or privilege the project dimensions over functional dimensions in their structure and processes. Adopting this form of organization has many advantages, such as better processes, control and lead-time saving (Verona and Ravasi, 1999) , higher output quality (Bresnen, 1990) , and more innovation in relationship with clients and suppliers (Pinto and Rouhiainen, 2001) . Recently, it was emphasized that project-based forms allow a much more flexible application and integration of different types of organizational knowledge and skills than other organizational forms (Pemsel and Müller, 2012) .
In this paper, we will use the term PBO, which seems to be the most accepted, and concentrate on this type of organization. Hobday (2000) described PBOs as pure projectized organizations with no functional links. For the purpose of this paper, project-led organizations will be considered as included in the PBO concept since the pure PBO is a relatively specialized type of organization.
Different types of organizational groupings
Organizations can take many forms, each having benefits and drawbacks. Based on KM literature, knowledge-based organizational forms must support organizations' KM in order to facilitate knowledge flows among the different layers of organization (Wenger et al., 2002) . In other words, knowledge transfer and creation within the organization is mandatory, and its organizational structure should support this (Back et al., 2005) . Although they are diverse interorganizational grouping forms, this study adopts four types of knowledge-based shapes suggested by Enkel (2005) including CoP, CoI, PT, and KN. [. . .] a gathering of people assembled around a topic of common interest. Its members take part in the community to exchange information, to obtain answers to personal questions or problems, to improve their understanding of a subject, to share common passions or to play.
Project teams (PT).
The Merriam-Webster dictionary defines "team" as a number of persons associated together in work or activity. Scott-Young and Samson (2008) used a general definition of PTs by Sundstrom (1999) . In this definition, PTs are work teams comprising groups of interdependent individuals who share responsibility for specific outcomes for their organization. Also, many researchers such as Huang et al. (2011) , Thoumy and Vachon (2012) , and Nordqvist et al. (2004) have described a PT as a group of individuals gathered to perform activities in order to achieve a common task-related goal. The PT will shape the implementation of the project. It is important for the team to employ the correct management techniques to ensure that planning, controlling, and communication systems are all in place.
Knowledge network (KN)
. Seufert et al. (1999) defined "knowledge networks" as a number of people, resources and relationships among them, who are assembled in order to accumulate and use knowledge primarily by means of knowledge creation and transfer processes for the purpose of creating value. A knowledge network can either be limited to one company or have members from several companies. Dyer and Nobeoka (2000) have found that networks that have members from several firms are superior to a single-firm network in innovation as they represent a greater diversity of knowledge.
Theoretical framework and hypotheses

Effects of communities of practice on organizational performance
Transfer of knowledge between firms is primarily associated with access to new knowledge in networks of interfirm relationships that represent evolving CoPs (Lave and Wenger, 1991; Powell et al., 1996; Hansen, 1999; Martinkenaite, 2011) . Li et al. (2010) , and Lesser and Storck (2001) confirmed that CoPs may improve OP by facilitating knowledge diffusion and transfer in organizations. CoPs have a critical role in learning and innovation in organizations (Swan et al., 2002) . Loyarte and Rivera (2007) proved the necessity of valid and sustainable CoPs in organizations. Rivera (2006) posited that the formation of CoPs in organizations can be an alternative to solve technical and strategic problems. One question that needs to be asked, however, is whether CoPs can mutate OP. Hence, this study's first hypothesis (H1) is posited as below:
H1. Communities of practice have a direct positive effect on organizational performance.
Effects of communities of interest on organizational performance
Many organizational structures can support KM, e.g. CoP, CoI, task forces, and networks. These structures are set up by different departments or people (not only by the KM department) in order to share knowledge, and these structures exist across a company. To gain the most value and to prevent the reinvention of the wheel, it is AJIM 66,2 necessary to connect the network with the rest of the company through people, ICT tools, and joint events (Enkel, 2005) . In order to support a specific business process, task, or knowledge leverage point, firms could use different organizational forms or different knowledge activities. For the success of knowledge initiatives, it is very important to not only identify the appropriate points to act on but also to choose the appropriate form of the activity. In order to support the exchange of implicit knowledge of people with different practical backgrounds, it is necessary to use a CoI (Enkel, 2005) . Henri and Pudelko (2003) showed that virtual communities are varied and that they are characterized by their social context of emergence and evolution, which determines the specific activity of each. Also, participation in these communities leads to various kinds of learning. Winstanley and Stuart-Smith (1996) have shown the benefits of bringing together organizational, group, and individual concerns for performance measurement into one framework. The importance of CoIs has been investigated and shown in a number of studies (e.g. Cox et al., 2003) . Consequently, the following hypothesis is concerned:
H2. Communities of interest have a direct positive effect on organizational performance.
Effects of project teams on organizational performance
The project manager must understand the importance of individuality in the drive toward project success in an organization (Peterson, 2007) . There is a large volume of published studies describing the role of social capital and relations between project members within project-based organizations (Di Vincenzo and Mascia, 2012; Morton et al., 2006; Kris and Chuah, 2004) . Davison and Hyland (2002) argued that project team management and organizational capability have mutual effects. Wang and Ellinger (2011) , who contributed to organizational learning, stated that project teams have an important role in organizational innovation performance. Hence, the following hypothesis is suggested in this study:
H3. Project teams have a direct positive effect on organizational performance.
Effects of knowledge networks on organizational performance
Many researchers have pointed to the underestimated role of KNs on OP (e.g. Martinkenaite, 2011; Cambra-Fierro et al., 2011; Wang and Zhang, 2009 ). Tsai (2001) argued that interaction between networks has significant positive effects on OP. Büyüközkan (2004) and Morton et al. (2006) have found that managing organizational networks can enhance OP. Glatz et al. (2008) showed that organizations with networks learn faster than hierarchical ones. Hence they can improve better and more comfortably. Based on these and other studies, it is hypothesized that KNs positively contribute to OP:
H4. Knowledge networks have a direct positive effect on organizational performance.
Research methodology 4.1 Research model
Based on the proposed hypotheses, the conceptual model of the expected relations among different types of interorganizational grouping forms and multiple dimensions Organizational groupings and performance of OP in PBOs is depicted in Figure 1 . The model consists of four types of networks including CoP, CoI, PT, and KN. Based on Table I ( Back et al., 2007; Enkel, 2005) , three main characteristics of grouping forms -including "Aims and working mode," "Lifetime," and "Description" -were used in order to determine existing organizations' network types. In order to ask this question in the electronic questionnaire, a logic-based structure of drop-down lists was used, as depicted in Figure 2 . Each organization was permitted to add multiple types of networks based on the fact that there might be more than one type of network in an individual organization. OP uses the factors of financial, cultural, process, and internal performance. The final survey instrument consisted of five sections. The variables of each section were measured using multi-item scales tested and validated in previous research. More information regarding the factors and variables is presented in Table II .
Data collection and sample characteristics
The research model will be empirically tested through a survey of worldwide companies. The sample consists of 142 project-based firms in different types of 
INT4
The number of suggestions implemented is greater than last year's (strongly disagree (1) to strongly agree (9))
INT5
My company has growing productivity of employees (strongly disagree (1) to strongly agree (9))
INT6
My company encourages employee discussion and team learning (strongly disagree (1) to strongly agree (9)) industries. The sampling procedure is based on the Fortune 1,000 (2012) list, with proportionate stratification with respect to firm size and activity sector. Specifically, the sampling aims at representing firms with at least 10 employees operating in specific sectors (mining, finance and insurance, health care and social assistance, retail trade, information, management of companies and enterprises, and so on). One thousand firms were contacted by e-mail, and 201 companies replied with acceptable information. Among these firms, 142 companies were considered as PBOs based on the PBO definition provided in Section 2.1. This resulted in 142 usable and valid responses from project-based firms (14.2 percent), which was considered a reasonable sample size required for subsequent analysis. The sample represented white-collar workers (managers, experts, and team leaders) having a minimum BSc-level education.
After an extended review of literature, a structured questionnaire consisting of closed-ended questions was created as a survey instrument for quantitative data collection. It was pretested several times to ensure its validation in all aspects. For this purpose, the survey was conducted with a small group of KM and OP professionals in academic and industrial sectors. In the preliminary data analysis phase, the descriptive statistics were calculated in order to examine whether the scales were appropriate as a measuring tool. In this analysis, the mean, standard deviation (SD), skewness, and kurtosis were calculated as depicted in Table IV . The mean of each item turned out to be close to 5, which is the median on a nine-point scale (1-strongly disagree; 9-strongly agree). Skewness and kurtosis are other statistical values that should be examined in developing evaluation items. An item with an absolute value of skewness or kurtosis over 1.0 is considered unsuitable for measurement instruments. Pearson correlations were also computed to analyze the intensity of relationships and how the variables were grouped. Then the normality tests were conducted to support the normality assumption required to proceed with the analysis. Consequently, the results of the preliminary analysis indicated that the scales were applicable. 4.3.2 Validity and reliability. Regarding the validity and reliability of variables, confirmatory factor analysis (CFA) was used by using SPSS software package (Brown, 2006) . Reliability and validity of the scales were shown in the measurement model (Table V) . Cronbach's alpha determined to be above 0.70, the level recommended by Average variance extracted; Convergent validity criteria: CR . AVE and AVE . 0.5 (Hair et al., 2010) ; Divergent validity criteria: MSV , AVE and ASV , AVE (Hair et al., 2010) ; Reliability criteria: CR . 0.7 (Hair et al., 2010) (Hair et al., 2010) . Scale composite reliability indexes were higher than 0.70, as recommended by previous studies, and average variance extracted was above 0.50, the minimum value proposed by Fornell and Larcker (1981) . As may be observed in the final SEM model (Figure 3 ), the measurement model shows appropriate indexes of goodness of fit; a non-significant x 2 , GFI, CFI, and IFI above 0.90; RMSEA below 0.08; and RMR below 0.15.
Results and discussion
Based on results presented in Figure 3 , the impact of CoP on OP was not significant (b ¼ 20:08; p 2 value ¼ 0:259). In contrast, the impact of CoI on OP turned out to be significant (b ¼ 0:39; p 2 value , 0:001), along with KN (b ¼ 0:41; p 2 value , 0:001) and PT (b ¼ 20:32; p 2 value , 0:001). Thus, the results support H2, H3, and H4. PTs have direct negative and significant impacts, and KNs and CoIs have direct positive ones on OP. Consequently, it is concluded that these networks are important mechanisms for companies to be more efficient and effective.
Furthermore, this finding does not support the statement by Wang and Ellinger (2011) that project teams have positive roles in OP. However, the results highlight research by Davison and Hyland (2002) , who showed the mutually beneficial effects between organizational capacity and project team management. Based on Di Vincenzo and Mascia (2012) and Morton et al. (2006) , PTs may focus on both organizational performance and capacity. However, in PBOs, these teams seem to have diverse goals that might not result in overall OP. The findings can also be compared with Winstanley and Stuart-Smith (1996) , who showed the advantages of creating CoIs for performance measurement in a framework. Also, it is consistent with Cox et al. (2003) , who found the significant effect of CoIs on OP. This result can be explained by the fact that CoIs are used in organizations to support a specific business process, task, or knowledge leverage point and to support the exchange of implicit knowledge of people with different practical backgrounds. Consequently, CoIs can improve OP by providing a platform for knowledge transfer.
Furthermore, no effect of CoPs on OP in PBOs has been investigated in this research. The findings of the current study does not imply the same as Li et al. (2010) , and Lesser and Storck (2001) . Some authors (Loyarte and Rivera, 2007; Rivera, 2006) have speculated that the formation, validation, and sustainability of CoPs can be important in organizations. Another finding of this study is the positive impact of KNs on OP. This study produced results that corroborate the findings of a great deal of the previous work in this field (e.g. Martinkenaite, 2011; Wang and Zhang, 2009; and Tsai, 2001 ) that suggested that managing networks causes enhanced learning speed and OP.
Conclusions
This paper has drawn conclusions relevant to academics and practitioners. Our research has found that both KNs and CoIs have direct positive and significant impacts on OP. In contrast, CoPs do not have a significant and direct impact on OP. This behavior might be the result of time-bound characteristics of projects in PBOs. In contrast to projects and project teams, CoPs are not defined by time boundaries. Consequently, their output and influence are much more difficult to measure in a limited period of time. Moreover, PTs have a direct and significant negative effect on OP. Although PBOs consist of PTs, the results of this research indicate that relying Organizational groupings and performance
only on PTs will decrease the overall performance of the PBO. This might be because PTs will not provide the required knowledge, creativity, and flexibility in comparison to other competitors that use KNs and CoIs. Empirical evidence has been provided regarding the consequences of COIs and KNs on performance, developing previous research in the field of organizational forms where the link has been proposed quite often but with scarce empirical support. Now, academics and companies are aware of the implications that types of organizational networks may have. Thus, one of the main conclusions of our research is that developing KNs and CoIs have been found as significant mechanisms to enhance performance in PBOs. Dependence on just project teams would have negative impacts on the performance in PBOs.
The findings have important implications for academics and practitioners. Based on the presented results, executives looking for better performance have to consider organizational groupings other than project teams in PBOs. It is highlighted that designing and maintaining only PTs does not result in better performance. Furthermore, it would be more appropriate to concentrate on CoIs and KNs. Between these two forms, KNs would make stronger contributions to organizational performance. On the other hand, researchers might focus on developing detailed models in different sectors showing further specific behavior of organizational groupings. Moreover, it is now possible to look into the reasons behind this behavior in PBOs.
Since the study included only a certain number of variables in each scale, inclusion of more variables will improve the model. Furthermore, comparative studies of the model in project-based and non-project-based organizations in different sectors and markets could be considered as a major area for future research.
As with any other research, this study has some limitations. First, the study suffers from a nonresponse bias that is always a concern in survey research. In order to address this issue, all survey items were selected for nonresponse bias analysis. The sample of 142 firms was split into three parts, the first and last responses to be returned were used, and a t-test was performed on the mean responses of these two sets. The t-tests did not highlight any significant differences between the responses of the early and late responders at a 95 percent confidence interval. However, this test does not totally rule out the possibility of a nonresponse bias. Second, the confirmation of theoretical models is best obtained through model re-estimation on an independent sample. Due to the complexity of the model and the single sample, model re-estimation was not attempted. Therefore, while the findings seem strong in terms of content and construct validity, the results of this study need further confirmation.
